This paper discusses the lipid of Helminthosporium oryzae and its fatty acid components.
Introduction
In the previous papers2,6,7), morphological abnormalities of the mycelium of Fusarium roseum and Helminthosporium oryzae were reported when the organisms were cultured on Czapek-Damino acid medium; in the abnormal mycelium, many granules were present which stained with Sudan III and Sudan Black B. Electron microscopy also confirmed an increase of lipid particles in the abnormal mycelium.
From the above-mentioned observations, the authors assumed that abnormal lipid metabolism occurred in the mycelium which was produced by growth on Czapek-D-amino acid medium. Lipid forms one of the principal components of living matter. In the field of plant pathogenic fungi, there are several reports on fatty acid substances and sterols, incorporation of labeled compounds into lipid fraction, and observations of lipid particles by electron microscopy. For H. oryzae, Kuroda and Tokuhiro8) reported an increase of fatty acids and ergosterol-like substance in the sterol fraction during spore germination. However , systematic studies using plant phthogenic fungi are scanty.
In the present paper, fundamental studies are described on the lipid constituents of H .
oryzae which was cultured on Czapek (NaNO3-sucrose) medium. These studies were under -* Studies on the lipid metabolism of plant pathogenic fungi (1) .
This paper was read at the Annual Meeting of the Phytopathological Society of Japan held in Sendai, April 7-8, 1971 . Experimental results a) Lipid contents Table 1 shows the lipid contents of H. oryzae, indicating about 10% of the dry weight as TL. The NL and PL fractions accounted for 88.6 and 11.4%, respectively, of the TL. The ratio of NL/PL was 7.7. The lipid contents of KU-13W, a white mutant of KU-13, resembled that of the parent strain, and there was no remarkable difference between them. The mycelium grown on Czapek-n-amino acid medium contained about 20% as TL.
b) NL components Fig. 4 shows a typical thin layer chromatogram of the NL components. Eight spots were recognized on the chromatogram. By comparison with authentic samples, they were identified as follows: the substance remaining at the origin was PL, nos. 2 and 3 were sterol-analogues, no.4 was sterol with an overlapping diglyceride, no.6 was free fatty acid, no.7 was unknown substance, and no.8 was triglyceride.
To clarify the chemical nature of these materials, diazomethane treatment, hydrolysis with mild alkali, and spraying with hydroxamic acid were used. Spot no.6 disappeared on diazomethane treatment, indicating the presence of free fatty acid. By hydrolysis with mild alkali, (Table 2 ) with the following results: spot no.2 was PC, no.3 PE, and no.4 (which was composed of two spots) CMH. Spot no.1 was not identified in the present work. Spot nos.
5-8 showed positive or occasionally positive reactions with the anthrone reagent. These spots seemed to be composed of glycolipids, but further studies are needed to identify the components precisely. The principal components of the PL fraction were thus identified as PC, PE, and CMH; some unknown lipids were also present.
The PL fraction was then chromatographed on the silicic acid column in order to determine the phospholipid and glycolipid contents (Fig. 7) . The chloroform-methanol (80:20 and 1:2) eluates contained relatively large amounts of phosphorus, and judging from the thin layer chromatogram these fraction consisted of PE and PC, respectively. The early eluate fraction (90:10) showed positive reaction with anthrone reagent, and this fraction contained CMH. The (98:2) and (95:5) eluates contained large amounts of phosphorus, but the components of these fraction were not elucidated.
From the results of thin layer and column chromatography, it appeared that the major components of the PL fraction of H. oryzae were PC, PE and CMH, and in addition the fungus has a significant amount of unknown polar lipids. Table 2 : the principal fatty acid components were C16:0, C18:0, C18:1, and C18:2, the latter being the major constituent. In the PL fraction, C18:2 accounted for over 60% of the total fatty acid components. The same results were obtained from a white mutant of KU-13, which showed no significant difference in The principal fatty acid components are C16:0, C18:0, C18:1 and C18:2 with C18:2 predominating.
These four fatty acids accounted for more than 95% of the total fatty acid components.
These results on the fatty acid components agree with those obtained from other plant pathogenic fungi3,5,11,13). It shoud be noted that the above data do not exclude the presence of other higher fatty acids and hydroxy fatty acids since these fatty acids having long retention times. A small amount of fatty acids having odd-number of carbon atoms was detected on the gas chromatogram but these acids were not identified.
In the present work, the lipid components and their fatty acid constituents were obtained from the mycelium which was cultured in the laboratory on Czapek (NaNO3-sucrose) medium.
H. oryzae is a pathogen for rice plants. When the fungus invades the rice plants, the utilization pattern of lipids and fatty acids in the host plant is not known.
The authors now plan to study changes in the lipids and fatty acid components during sporulation and germination.
